. Expression is more conserved later in development for genes with high developmental versus vegetative expression. Data as in Figure 2 of the main text except we used the 506 orthologs with RNA-seq data in both species that are the top 10% of orthologs with high developmental expression index [=d/(d+v), where d is the average developmental expression, v is the vegetative expression]. Expression similarity was calculated as Pearson's correlation coefficients between all 4-hr timepoints of the two species [1] . Each correlation is an average over the four pairwise comparisons of the two bio-replicated transcriptomes from each species timepoint. The plot follows those of Irie and Kuratani [2] with (a) D. discoideum timepoints on the x-axis and D. purpureum timepoints shown as colored lines, and (b) vice versa. Linear regression on the solid purple points shows this measure of expression conservation increases significantly with development time (a, R 2 = 0.93, p = 0.008; b, R 2 = 0.99, p = 0.002). Predevelopmental stages are shown as open circles and dashed lines. Figure 2 of the main text except we use only the 277 orthologs with RNA-seq data in both species that are specific to pre-stalk cells in both D. discoideum and D. purpureum (the stalk-specific genes were defined as genes that have 2-fold higher RNA-seq in prestalk cells than in prespore cells). Expression similarity was calculated as Pearson's correlation coefficients between all 4-hr timepoints of the two species [1] . Each correlation is an average over the four pairwise comparisons of the two bio-replicated transcriptomes from each species timepoint. The plot follows those of Irie and Kuratani [2] with (a) D. discoideum timepoints on the x-axis and D. purpureum timepoints shown as colored lines, and (b) vice versa. No significant linear or quadratic regression fits the variation of solid purple points for the developmental stages. Predevelopmental stages are shown as open circles and dashed lines.
Fig. S3
. Relative translational selection increases with developmental time for genes with high developmental expression. The genes with expression most specific to the development period are those top 10% of orthologs for developmental expression index [=d/(d+v), where d is the average developmental expression, v is the vegetative expression]. For each time point of (a) D. discoideum and (b) D. purpureum, we regressed gene sequence conservation (CS or 1-dN) on gene expression level (rescaled RNA-seq read counts) at that time, partialing out the effects of level of vegetative expression level. Higher translational (purifying) selection at a timepoint should be reflected in a higher partial regression coefficient for that timepoint. The error bars show standard errors. To show the pattern with expression time (dashed lines), we do another, global regression of the partial coefficients on expression time i. i 2 terms were not significant, so linear regressions are shown (a, CS, , p = 0.01; 1-dN, p = 0.006; N = 526. b, CS, p = 0.0005; 1-dN, p = 0.027; N = 601). Tables   Table S1 . Regression of conservation measures on expression time in D. discoideum and D. purpureum Same caption as Supplementary Table 2 except here we include all non-vegetative stages, including some pre-developmental timepoints previously omitted (i=4 for D. discoideum and i=4,8 for D. purpureum). Supplementary Fig. 1 , which omitted orthologous genes that lack RNA-seq data in either species). e v=0 for all genes in this analysis, so v has no effect. Table S5 . Regression of conservation measures on expression time and other predictor variables in D. discoideum and D. purpureum, using only genes most specific to individual timepoints. Table 2 except here we include only the genes that are most specific to individual timepoints. These genes have an RNA-seq read count two-fold or greater than at any other timepoint. The gene numbers for O and CS/1-dN regressions are 404 and 151 in D. discoideum, and 414 and 193 in D. purpureum. Table S6 . Regression of conservation measures on expression time and other predictor variables in D. discoideum and D. purpureum, using only the most stalk-specific genes. Table 2 except here we include only the stalk-specific genes. These have 2-fold higher RNA-seq in prestalk cells than in prespore cells. The gene numbers for O and CS/1-dN regressions are 553 and 292 in D. discoideum, and 537 and 305 in D. purpureum (these numbers are larger than the gene number for Supplementary Fig. 2 , which omitted orthologous genes that lack RNA-seq data in either species). 
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Table S4. Regression of conservation measures on expression time and other predictor variables in D. discoideum and D. purpureum, using only genes with expression most specific to the developmental period.
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Table S7. Partial regression coefficients when sequence conservation (CS or 1-dN) is regressed on expression at the vegetative stage (v) and expression at a particular developmental timepoint (d) sequence evolution on gene expression at different stages

